Background: Aortic stenosis (AS) is the most common valvular heart disease in elderly people. Transcatheter aortic valve implantation (TAVI) has emerged as a revolutionary treatment for elderly patients with symptomatic severe aortic stenosis. The authors present the first experiences with transcatheter aortic valve implantation treatment in Macedonia and compare their findings in regard to differences between open vascular vs. minimalistic transfemoral TAVI approach. Methods: The procedure was performed in 54 patients with severe and symptomatic AS in the period from December 2014 until February 2018. All patients were deemed having high surgical risk or were denied surgery. Pre-procedural screening included detailed clinical and echocardiographic evaluation, coronary, peripheral and carotid angiography and computed tomography scan of the aortic root. A self-expandable aortic valve (Core Valve/Evolut R, Medtronic, USA) was implanted in all patients. Results: Mean patient age was 75 ± 7.2 years, 28 (52%) were female, 26 patients (48%) male. All interventions were successfully performed through right transfemoral approach with 100% implantation success. Ancillary right radial and ulnar approach was used for correct valve positioning and control. 22(40%) cases were performed under general anesthesia and open vascular access to the femoral artery. All other 32(60%) cases were performed with minimalistic approach (local anaesthesia and analgosedation of the patients, access site was closed with closure devices). Patients in the minimalistic approach group were older, with more chronic conditions as anaemia, chronic kidney disease, poor mobility and peripheral vascular disease (p<0.0001). Also 4(12.5%) patients in the minimalistic group had bicuspid valve TAVI implantation (p<0.0001). Procedural time and contrast amount spent were shorter in this group with 97± 38 vs. 121± 38.3(p<0.0001) and 287± 122 vs. 330± 115 ml, while fluoroscopy time was similar in both groups. Immediate hemodynamic improvement was obtained in all patients. Echocardiographic peak gradient decreased from 85 ± 25 to 17 ± 8 mmHg (p < 0.001) and mean pressure gradient from 49 ± 26 to 8.3 ± 4.2 mmHg, (p < 0.001). Effective valve orifice area was 1.8±0.4 cm2 after intervention. None of the patients had significant aortic regurgitation after implantation. After intervention 7(12%) patients developed a permanent heart block and required implantation of a permanent pacemaker. There was a larger Hgb drop after intervention with open vs. minimalistic approach 1,9±0.9 vs. 0.7±0,2 g/dL (p<0.0001). 3 (13% vs.0%) patients from the open vascular access group had a major bleeding complication with 2 requiring transfusion after intervention (p<0.0001). Mortality was 5.5%, 2 with open-vascular and 1 with minimalistic approach. MACCE rate that included MI, Stroke, Major bleeding and Death rate, was recorded in 5(18%) patients with open vascular approach vs. 1(3.1%) in minimalistic approach (p<0.0001). Hospital discharge was 8.7±3.1 vs. 4±3.1 days respectively (p<0.0001). All TAVI patients with minimalistic approach were discharged the following day after intervention. All discharged patients had a good neurological condition,
INTRODUCTION
Transcatheter aortic valve implantation (TAVI) has become a dominant topic of conversation and published studies in the field of cardiology over the last couple of years. TAVI has enabled treatment of severe aortic stenosis in a group of patients that previously had been denied surgery, because of high operative risk [1, 2] . Current treatment of choice according to guidelines is still valve replacement surgery, due to long experience and clinical results [3, 4, 5] . Despite this, there are still a large number of patients (up to 30%) that are not referred to surgery and are qualified as high risk patients. This was one of the most important reasons for the evolution of the TAVI procedure in the world.
This new approach has led to important developments and collaboration between cardiologists, surgeons and anaesthesiologists and formation of so-called Heart Teams, new research in the field of valvular diseases and transcatheter procedures and development of minimalistic techniques in treatment of these patients, whose number is increasing day by day.
Currently, published studies are heading in the direction of expanding TAVI procedures in intermediate risk, even low risk patients and implementing their positive results into the next guidelines for treatment [6] [7] [8] [9] [10] . The latest 2017 ESC guidelines for structural heart disease (5) have expanded the indication for TAVI in intermediate risk patients for surgery according to the decision of the Heart team and the Food and drug administration (FDA) has approved the use of the Core Valve in intermediate risk patients for surgery in the USA.
The current article represents a national single centre experience with TAVI and a development of a TAVI program in our country, as a new life-changing method for many patients stricken with this disease.
METHODS

Heart team and Patient selection for TAVI
Our team consists of 2 interventional cardiologists, 1 or 2 cardiac surgeons, 2 anaesthesiologists and an echocardiographer. The Heart Team before selection for the procedure screens patients. Pre-procedure screening includes detailed clinical and echocardiographic evaluation, coronary, peripheral and carotid angiography and computed tomography scan of the aortic root. After assessment, all cases are discussed and approved by the Team. All members of the Team are present during all implants. First cases were done by proctorship of experienced TAVI operators with over 100 TAVI cases per year.
Patients had to have a clear indication for aortic valve replacement (symptomatic severe aortic stenosis with a valve area of less than 0.8 cm2 and a mean gradient of greater than 40 mmHg), but deemed too high risk for operative aortic valve replacement (Euro SCORE > 10, or STS score > 10), or have a condition deemed as a contra-indication for open valve replacement (e.g., previous radiation treatment, chronic kidney disease with high serum creatinine, severe chronic obstructive pulmonary disease, previous valve surgery, cirrhosis of the liver, immunosuppressive therapy and NYHA class > 3). All patients provided written informed consent. Contra-indications to TAVI include: unsuitable aortic annulus size, significant peripheral vascular disease and unprotected left coronary obstruction. Patients underwent transthoracic echocardiography (TTE) to assess the severity of the disease as well as annulus size measurement and suitability of the landing zone of the prosthesis. The iliac and-femoral arteries were assessed by conventional angiography and computer tomography (CT) angio. CT scan of the aortic root was performed to assess the annulus size. The final decision on the valve size was made with an annulus measurement using CT scan. which was assessed based on the CPC-1 (Cerebra Performance Categories Scale). After median follow up of 26 months, the survival rate was 95% with clinical improvement in all patients. Conclusion: Percutaneous aortic valve implantation can be successfully conducted with high success rate and low rate of complications in patients with severe aortic stenosis. Using a less invasive approach with local anaesthesia and analgosedation is associated with shorter length of stay and a decrease in post-procedural complication rates and MACCE.
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Technique
All procedures were performed in the cardiac catheterization laboratory, with equipment for cardiopulmonary bypass and sternotomy/thoracotomy on standby. Patients were preloaded with aspirin (300 mg) and after arterial access was obtained, loaded with at least 5 000 IU of heparin. Aspirin (75-100 mg) and Clopidogrel (75 mg) was continued at least for 3 months. Medtronic CoreValve™ systems were utilized per the manufacturer instructions for use (Medtronic, Inc., Minneapolis, Mn) for transfemoral procedures.
Venous access
Central venous access through the left femoral vein or left cubital vein was obtained, and a 5 French balloon-tip pacing wire was positioned within the right ventricle under fluoroscopy. The pacing system was tested and pacing rate was set at 60 beats per minute.
Arterial access
Arterial access was obtained via the right radial or ulnar artery for insertion of a pigtail catheter into the ascending aorta for angiography and hemodynamic assessment. Femoral arterial access for the 18 F/22F sheath was obtained using surgical arterial cut down of the right femoral artery in the first 22 cases with the help of vascular surgeons. The last 32 cases were performed using a minimalistic approach with percutaneous arterial transfemoral (TFA) access (14F sheath) under angiographic (fluoro) guidance.
Crossing the valve A 5F pigtail catheter was advanced to the ascending aorta from the right radial or ulnar ancillary approach and the distal tip of the catheter was positioned in the non-coronary cusp of the aortic valve.
Then the optimal annular viewing plane was then identified to allow visualization of all 3 coronary sinuses in the same plane, preferably in the left anterior oblique projection, using contrast injections under fluoroscopy.
The aortic valve was crossed using a straight hydrophilic 0.035" wire (Terumo, Japan) delivered through an AL2 diagnostic catheter and exchanged for a pigtail catheter once at the left ventricle. An Amplatz extra-stiff guide wire or dedicated TAVI wire (Safari, Boston Scientific, USA) was exchanged and positioned in the left ventricular apex. In only 4 cases, a 20 mm balloon was used to pre-dilate the aortic valve under rapid ventricular pacing. The valve was then positioned fluoroscopically and deployed under rapid ventricular pacing when needed. Immediate success was assessed with supra aortic contrast injection from the pigtail catheters as well as with TEE. Postdilatation was needed in 4 patients due to suboptimal valve expansion and moderate paravalvular leak. The arteriotomy site in the groin was closed surgically in the open vascular access cases or with percutaneous closure by using Abbott Vascular two Perclose Pro-Glide devices in the cases with minimalistic approach. The radial or ulnar arteriotomy site was closed using mechanical compression with a TR Band (Terumo). The right ventricular pacing electrode was removed (except in 12 cases) and femoral venous haemostasis was obtained by manual compression. 
Study end-points
We assessed each patient for any complications, including stroke, major vascular complications requiring acute intervention or blood transfusion, conduction abnormalities requiring permanent pacing, acute kidney injury, renal failure requiring dialysis, procedural success rate and mortality. Patients were assessed at 30-days, 6 month, 1 and 2 years and up to 4 years of follow up after TAVI. New York Heart Association functional status was assessed after the procedure.
RESULTS
Mean patient age was 75 ± 7.2 years, 28 (52 %) were female, 26 patients (48%) male. All interventions were successfully performed through right transfemoral approach with 100% implantation success. Ancillary right radial and ulnar approach was used for correct valve positioning and control. 22 (40 %) cases were performed under general anaesthesia and open vascular access to the femoral artery. All other 32 (60 %) cases were performed with minimalistic approach (local anaesthesia and analgosedation of the patients, access site was closed with closure devices). Patients in the minimalistic approach group were older, with more chronic conditions as anaemia, chronic kidney disease, poor mobility and peripheral vascular disease (p < 0.0001). Immediate hemodynamic improvement was obtained in all patients. Echocardiographic peak gradient decreased from 89 ± 25 to 18 ± 8 mmHg, p < 0.001 and mean pressure gradient from 49 ± 32 to 8.8 ± 4.2 mmHg, p < 0.001). Effective valve orifice area was 1.7±0.4 cm2 after intervention.
TAVI was performed in 4 (12.5%) patients with bicuspid aortic valve using minimalistic approach. Only one patient had a valve in valve implantation, 16 years after original surgical biological valve implantation.
Procedural time and contrast amount spent were shorter in the minimalistic approach group with 97± 38 vs. 121± 38.3 (p<0.0001) and 287± 122 vs. 330± 115 ml, while fluoroscopy time was similar in both groups.
There was a larger Hgb drop after intervention with open vs. minimalistic approach 1,9±0.9 vs. 0.7±0,2 g/dL (p<0.0001). 3 (13% vs.0%) patients from the open vascular access group had major vascular bleeding complication with 2 requiring transfusion after intervention (p<0.0001 both). During hospitalization MACCE (MI, Stroke, Major bleeding and Death rate) was recorded in 5 (18%) patients with open vascular approach vs. 1 (3.1%) in minimalistic approach (p<0.0001). No other complications were recorded during hospitalization. None of the patients had significant aortic regurgitation after implantation. 
Procedural outcomes
Procedural success was achieved in all patients (100%). After the intervention 7 (12%) patients developed a permanent heart block and required implantation of a permanent pacemaker, without difference between two groups.
Mortality was 5.5%, 2 with open-vascular and 1 with minimalistic approach. In the open-vascular group 1(1,8%) patient had major stroke 7 days after intervention, developed acute kidney injury and died 2 weeks after hospitalization and 1(1,8%) patient died 1 week after procedure due to long recovery and immobilization after ventricular wire perforation and open surgical correction. In the second group 1(1,8%) patient died several hours after valve implantation. (9% vs. 3.1%) Hospital discharge was 8.7±3.1 vs. 4±3.1 days respectively. All TAVI patients with minimalistic approach were discharged the following day after intervention. All discharged patients had a good neurological condition, which was assessed based on the CPC-1 (Cerebra Performance Categories Scale).
Minor vascular access related complications were frequent (occurred in 14% of cases), but uneventful.
Early postoperative prosthetic valve performance was good with maximal and mean gradients of 18 ± 8 and 8.8 ± 4.2 mmHg, respectively. Effective valve orifice area was 1.8±0.4 cm2 at discharge. None or trivial aortic insufficiency (AI) was present in 68% of patients, mild AI in 30% and moderate AI in 1.8%. 30-day mortality was 5% the same as at discharge. 1 (3.1%) patient with open-vascular approach had and MI 7 days after the initial TAVI Intervention, but the event was not connected with valve occlusion of coronary arteries. Patient was successfully treated with primary PCI and stenting of the LAD artery with 5F guiding catheter through the Corevalve. There was no single case of MACCE registered in the minimalistic approach group during follow up. No other complications were recorded during follow up.
After median follow up of 26 months (1-4 years), overall survival rate was 95% with clinical improvement in all patients.
DISCUSSION
Transcatheter aortic valve implantation has grown rapidly since the first implants and first Partner trial more than a decade ago [1, 2] . TAVI has become the treatment of choice according to guidelines for high risk patients and patients denied surgery for severe aortic steno-sis3, 4,5. Randomized trials as Partner II, SUR-TAVI and NOTION [6, 7, 8] state that there are no major differences between TAVI and SAVR (surgical aortic valve replacement) in intermediate risk patients, with better results when TAVI is performed by TFA. These randomized trials are leading to a change in the guidelines and expansion of using TAVI in intermediate risk patients. Small studies that have been published recently explore the usage of minimalistic TFA approach with TAVI (without general anaesthesia) and have better results in terms of speedy recovery and mobilization of the patients [9, 10] . More randomized studies with larger number of patients are necessary to explore this new development in TAVI treatment. Results from our small study also prove rapid mobilization and early discharge in TAVI patients with minimalistic approach and lower procedural and post-procedural complications (MACCE n=1(3.1%) vs. 5 (18%) p<0.0001), but we need a greater number of patients to prove our results.
Still patient selection remains a problem and developed risk scores for patient assessment tend to over or underestimate patients risk. Current risk scores used in randomized clinical trials for patient selection are the Society of Thoracic Surgery Predicted Risk of Mortality (STS-PROM) and the EURO score, but they lack in selection for different groups of patients. TAVI specific risk score is needed for correct selection of patients. That is why currently individual patient selection by the Heart team remains the most correct way to access the patient suitability for TAVI procedure. Also further studies are on the way to access the durability of current bio-prosthetic valves with follow up of TAVI patients [11] .
Our implantation rate was successful with 100% success in valve implantation. Survival rate at hospitalization and 26 month median follow up was 95%.
30 day mortality was low at 5%, which compares well with published data of other groups [12, 6, 7, 9] .
One year follow up was available for all cases and up to 3 year follow up for the first 15 cases.
Major vascular complications were present in 5.5% of cases, and 2 patient had a reduction in blood count that required blood transfusion. All patients were from open vascular access group. Also since we started using the minimalistic approach we only registered 4 cases with minimal access site hematoma without further consequences or major vascular complications, also Hgb drop after intervention was significantly smaller (p<0.0001).
The procedure's learning curve is also very important in the development of the TAVI program. We started under proctorship of experienced TAVI operators and our study's numbers show that procedure-related parameters improved with experience.
There is still need for significant progress in this field by exploring influence of imaging modalities in aortic root anatomy and patient selection and managing current complications from the TAVI procedure as paravalvular leaks and reason for total AV block and permanent pacemaker implantation.
Dedicated cardiologists in this field and increasing number of randomized studies with better selection of patients will lead to future total dominance of the TAVI procedure over SAVR with TAVI procedures numbers expanding in all corners of the world.
CONCLUSION
Percutaneous aortic valve implantation programme can be successfully started with high success rate and low rate of complications in patients with severe aortic stenosis. The minimalistic approach for TAVI is probably the new future in these interventions, but more randomized studies are needed to compare different groups of patients.
